Molecular Design of Organic Polymers for
- Optical Information/ Communication
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Information Services
Bit Rate Requirements:

Bits/Second

Tera

Giga

Kilo

1 012

10“} Human Vision? Virtual Reality?
1010

10° . . .
108 } High Definition Video
107 Broadcast Video

105 Color kmage, Grey Scale Image,
105 Facsimile, Graphics, Compact Disc Audio

104 Low Bit Rate Yoice
108 Low Bit Rate Data

102
107 } Telemetry
100
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Light Propagation Through an Optical Media

Isotropic Media Nonlinear Optical Media

A
P

Induced Dipole ( Molecular Level )
P{(E) = aiE + BE2 + yE3
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Polarization ( Macroscopic Level )

P=Xp
= x(1)E + X(Z)E'E + x(3)EEE -
= XE
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Susceptibility Effects Applications
Linear
Y (-0;0) Refractive Index Optical fiber, Waveguide
Second-Order Nonlinear
1? (20;0,0) Second Harmonic Generation ~ Frequency Doubler

%? (-w3; ©1,0;,)  Frequency Conversion Sum and Difference

Frequency Generation

% (-0; 0,-0)  Optical Rectification dc Generation
x? (-04,-0;;0,)  Parametric Oscillation Laser Oscillation
x? (-05;-0;,0,)  Parametric Amplification Amplifier

x?(-0; ©,0) - Pockels Effect EO Modulator

Third-Order Nonlinear

x? (-30;0,0,0) Third-Harmonic Generation  Frequency Tripler

1 (-0;0,-0,0) Optical Kerr Effect Optical Bistability
(Memory, Logic gate)

1 (20;0,0,0) EFISH Measurement of 8

P (-0;0,0,0)  Kerr Effect Optical Shutter

{ « . .
x® (-04; ©1,02,03) Four-Wave Mixing Frequency Conversion

Phase Conjugation
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Push-Pull Systems

A
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